to be sententious, and no subject so leads to words that are rich in judicious observations, but poor in everything else than words, as does the problem of cancer. All the same, it is imperative that we should keep our attitude right, and the right attitude I take to be divine discontent with the present, patient toil, free exchange of views and results, and an open mind. Such an attitude will assuredly lead us to knowledge at last. Every field of human endeavour must be utilized, for we know not from which quarter help may be forthcoming, whether from the biologist, the chemist, the physicist, the pathologist, or the clinician. The proper equipment of a cancer institute includes all these, and with such organization as will get the maximum efficiency for each. I should like to give one word of advice and encouragement to the clinician. Yours is the brunt of the dreary day-by-day conflict with the disease. Do not merely watch eagerly for those isolated pieces that emerge periodically from the research laboratory, endeavouring to fit them into the therapeutic puzzle. And still less do not wait for a full revelation of the comnplete picture. It may be with you, after all, with your bedside observations, and with your efforts at treatment according to present knowledge, that the key of the problem of human cancer rests. Out of such observations and out of the results of such treatment may arise, not only treatment more perfected but actual elucidation of the cause of the disease.
Dr. S. MONCKTON COPEMAN, F.R.S., expressed his indebtedness to the officials of the Section for affording him the opportunity of placing before it a brief resume of the results of research work on various lines in which he had been engaged during the small amount of spare time which his official duties had allowed, in the course of the last nine or ten years. Like everybody else, he was much interested in the possibilities of the cure of cancer; indeed, who could fail to be so when they reflected on the sacrifice of life from cancer at the present day, as shown by the Registrar-General's returns. The disease was one more particularly of middle life and the years following, and it was a depressing fact that of individuals reaching the age of 35, one in seven women and one in eleven men would, under existing conditions, presently die of the disease. Therefore, looking at the fact that, notwithstanding the magnificent work being done at the numerous well-equipped institutions for cancer research, practically no indications as to a specific method of treatment had as yet been obtained, he had thought, for many years past, that it was desirable, and even advisable, to endeavour to carry out any line of work, having possible bearing on the treatment of the disease, for which there seemed any reasonable basis in theory. He had, therefore, from time to time, investigated a considerable number of different methods, in addition to that to which Dr. Horder had just referred. It was only fair to say that accomplishment of the work would have been quite impossible but for the great help which he had received from numbers of people, among whom he would specially mention his old friend and former pupil, the President of the Section, who had most kindly afforded him the hospitality of his laboratory at Cambridge for the carrying out of any work involving controls with mice, &c. He also wished to say that he was indebted to several of the great manufacturing firms1 for providing him with material, often specially prepared, for use in research work or treatment, without cost of any sort. Dr. Thackray and other of the Superintendents of the Metropolitan infirmaries, institutions in which there existed wonderful mines of clinical material which were practically never worked at all, had also afforded him special facilities; and to anticipate criticism in this connexion he wished it to be clearly understood that where. the work had involved treatment of the human being, that had only been carried out with the full co-operation of the patient and his or her medical adviser.
Dr. Horder very properly referred to the difficulties one met with in carrying out any work of this kind. First, it was essential that one should have a definite diagnosis. This he had always borne in mind, and, as a preliminary to any experimental work on the human subject, he had always endeavoured to establish it, so far as possible, both clinically and microscopically. Again, only patients in whom the growth was more or less external and visible, including growths about the mouth or other orifices, were dealt with, so that one might be able to judge accurately of the results obtained. Records, measurements and photographs had been kept, and tracings on tracing cloth were found very useful, as this material could be disinfected, and by superimposing the tracings of one date over those of another date a very accurate estimate of variations in one or another direction could be gained. Furthermore, it must be borne in mind that a certain number of tumours, even including those which were undoubtedly malignant, tended to retrogress spontaneously. That point was not, he thought, sufficiently recognized; and of course it constituted an obvious trap for the unwary, because if one happened to be using any I More especially Messrs. Parke, Davis and Co., Messrs. Burroughs Wellcome and Co., Messrs. Martindale, and Messrs. Squire and Sons. particular method of treatment during the course of which this change came about, obviously the treatment being pursued at the time would tend to get the credit. On the other hand, the fact that these growths sometimes not only retrogressed but even disappeared, was one of considerable encouragement. Because, although he' knew that Dr. Williams and others were of opinion that there was nothing specific about this retrogression when it occurred, he (Dr. Copeman) could not help thinking that there probably was, and consequently, if they were able, in due course, to determine the methods and conditions under which Nature was capable of dealing in this way with what was obviously a malignant growth, then by following similar methods equally good results might eventually be procurable. He was sorry to say that, up to the present, none of the work which he had carried out could be said to have had any permanently good result in the cure of patients, but in that respect he supposed his case was not peculiar. Nevertheless, he thought it might be well to gave a brief account of some of the work which had been carried out, mainly with the object of preventing other investigators wasting a great deal of time and trouble over work which had already been tested, because he believed he had been an honest critic of his own work, and that what had been done was carried out very thoroughly.
Some of the work had been purely empirical, and of that he would not speak on the present occasion. And he would also pass over much of the work that he had carried out, including the use of various thymus extracts, concerning which, it was interesting to note, that when more than a year's fruitless work had been accomplished there appeared in the papers a notice stating, on the authority of Sir Frederick Treves, that the successful treatment of cancer would probably be found to lie in the use of preparations of the thymus gland. He now gathered from Dr. Horder's remark that the use of salvarsan had been favourably regarded. In this connexion he might mention that, shortly after the work of Ehrlich involving the treatment of syphilis with salvarsan had become known in this country, he (the speaker) was discussing the question of cancer with Mr. Plimmer, so well known for his researches in connexion with the histology of cancer, whom he found still of the opinion that a parasite was probably concerned in the production of malignant disease, not necessarily bacterial, but possibly rather protozoal in nature. Consequently, as it had already become known that salvarsan had afforded definitely useful results in several protozoal Aiseases, other than syphilis, Dr. Beristein and he (Dr. Copeman) took the opportunity of inoculating a number of cancer patients with this substance, but he regretted to say that, so far as they were able to judge, no improvement resulted in the condition of any of the patients.
On the suggestion of Professor Dixon, in the course of some experiments which he (the speaker) was carrying out in the pharmacological laboratory at Cambridge, and in view of the marked influence of calcium salts on young tissue, they inoculated a number of " cancer" mice with calcium lactate, treating at the same time a second set of mice of equal age by means of inoculations with sodium citrate, keeping as controls a third set to which nothing was done. He confessed that they were somewhat astonished to find that, at the end of a considerable period, there was no appreciable difference between any of these three sets of mice. Calcium chloride and the hypochlorites, for various reasons which he would not now go into, were also employed.
Wherever it had been possible, work on the human had been controlled by work on mice, although, partly as the result of a lengthy research on hydrochloric acid in the stomach in cancer, carried out by himself and Dr. Hake, the details of which had been fully reported in the Proceedings of the Royal Society' and in the Third Scientific Report on the Investigations of the Imperial Cancer Research Fund (1908), he did not think there existed so complete a parallelism between the so-called experimental cancer in the mouse and that of the human being as had been very generally assumed. It might not be generally known that, as long ago as 1842, the late Mr. Golding-Bird, of Guy's Hospital, pointed out that practically no free hydrochloric acid could be demonstrated in the stomach contents of patients suffering from cancer of that viscus. A number of observers since that date had confirmed this observation, but it was only within the last few years that Benjamin Moore, Walker, and others showed that it apparently held true also when cancer affected any other part of the body. After discussing the matter with Dr. Bashford, he determined, with the help of Dr. Hake, to see to what extent that diminution or disappearance of hydrochloric acid in the stomach in cancer occurred in the case of the experimentally inoculated disease in the mouse. It was a rather difficult matter to compare their observations directly with those -of previous investigators, because, as being of much more importance than the estimation of the so-called free HCl, they determined the amount of physiologically active acid. At first estimations were carried out on batches of mice, but later they found methods of testing I Proc. Roy. Soc. Lond., ser. B, 1908, lxxx, pp. 444-62. the amount of physiologically active HCl in the stomach of a single mouse. It was found that, instead of there being, as in the human subject, a diminution of hydrochloric acid, there was an increase. In the Guthrie Lecture' at Westminster Hospital in 1907, Dr. Copeman referred to a suggestion by Dr. Bashford that this increase in HCl in the stomach of the " cancer " mouse was an attempt on the part of the organism of the mouse to deal with more proteid, which was wanted for the nutrition of the mouse plus its tumour, and stated that it would be desirable to see if the same conditions obtained in spontaneous cancer in the mouse. He was enabled to investigate this point eventually, through Dr. Bashford kindly supplying stomachs of mice which had suffered from spontaneous cancer; and in them also there was found a definite increase of physiologically active hydrochloric acid. In the case of the human subject, however, as the result of very many experiments, it was determined that the amount was almost invariably deficient. He thought that possibly, if the trypsin treatment of cancer was at all serviceable, one might get at any good which was thereby likely to be obtained, in a more reasonable way, by supplying the hydrochloric acid which was lacking in most cases of human cancer; because one knew, from the work of Starling and Bayliss and others, that if there was a deficiency of hydrochloric acid in the stomach, it was likely to be the beginning of a vicious circle of digestive metabolism in which the pancreas was involved. It was the exit of acid chyme from the stomach which started the flow of the succus entericus, and also the pancreatic juice by causing the formation of secretin. Therefore, if, in any particular instance, increase of trypsin was likely to be serviceable in the treatment of the disease, it seemed feasible that by giving hydrochloric acid by the mouth one might, to some extent at any rate, supply that need. Consequently, whenever examination of a test meal indicated definite diminution of physiologically active HCI, it would surely be reasonable, in connexion with any other treatment which might be employed, to endeavour to bring up the amount of hydrochloric acid in the stomach during the process of digestion as nearly as possible to the normal. Professor Dixon had told him that in all probability no harm would result from the continuous administration of at any rate 15 minims of dilute hydrochloric acid, prior to every meal in the day, in such cases.
Another method of which he wished to speak consisted in the removal of a certain amount of blood by venesection, followed at intervals by re-inoculation into the body of serum from the blood thus obtained.
Working in conjunction with the late Mr. Leaf, and with Dr. Paine, at the Cancer Hospital, several patients were treated by this method two or three years ago, and the results were brought forward at a discussion in the Section of Pathology of this Society. There were described the preliminary results of several cases, particularly some in which there had existed considerable cedema of the arm in connexion with breast cancer. In these the favourable results following on venesection were astonishing. The withdrawal of 10 to 13 oz. of blood from the opposite arm to that affected was followed in the course of a few days by an enormous diminution of the cedema, so that, in one instance, a woman who said she had not seen her knuckles for six months was, four days afterwards, at the Cancer Hospital, helping to take her food with the hand which had been previously useless. 'The blood was, in each instance, taken aseptically from a vein, and some of it was kept in flasks in an ice-chest for a long period, during which it still remained absolutely sterile. On testing the reaction of the serum this was found to be so markedly alkaline in these cases as to give a definitely blue coloration to ordinary litmus paper. This high ratio of alkalinity seemed not improbably to have some relationship to the diminution of hydrochloric acid observable in the stomach in cancer, and it might also be thought of as being connected with the well-known results of Loeb, who had shown that an increase of alkalinity, within certain limits, is'capable of exerting a great effect in accelerating the growth of undifferentiated cells. A number of inoculations of the serum of the blood were subsequently carried out both on patients from whom the blood was obtained and on other patients, but, so far as he could see, not with any eventually beneficial result, although, for a period of several months, all these patients who had been bled on one or more occasions were positive in their statements that they had derived great good from the procedure, quite apart from the question of lessening-cedema. But, unfortunately, they all died eventually, one from sudden haemorrhage. In some instances, however, the area of growth was, for a time, con-;siderably diminished.
The remaining work which he had done dealt with the use of various substances derived from the reproductive glands; and the employment of various " deficiency " diets to which Dr. Horder had referred. The work with the products. of the reproductive glands was based on various observed facts which could be gleaned from the Registrar-General's returns, and on other experimental work by numerous observers, which tended to show that apparently there was some relationship between the age at which cancer ordinarily appeared and senescence of certain of the tissues. It was curious that cancer was a disease more particularly of certain ages, those ages when, in all probability, the reproductive functions were tending to wane, but it was not a disease necessarily of old age. He did not suggest that the sexual organs, as such, had anything to do with the prevalence of cancer, but he thought it possible that certain metabolic changes in the body, which might be connected with the absence, or an abnormal condition of, say, an internal secretion of the reproductive organs, might play a great part in the appearance and control of cancer. Various other points occurred to one as seeming to throw light on this fact. It would be remembered that when work on experimental cancer in mice was first introduced it was found exceptionally difficult to carry on the strain ir many instances, and Dr. Bashford had told him this was probably for the reason that, as cancer was a disease of advanced life in the human, mice as old as possible were used, at first, with the result that success was obtained in only a few instances; while, on the contrary, when animals of not more than 6 or 7 weeks old were used, the percentage went up at once, and now it was not infrequently possible to get, with certain tumours, 100 per cent. of successful inoculations. In this connexion it was worthy of note that the mouse did not become sexually mature until it reached the age of about 6 months. Every possible derivative of the sexual organs had been used, including spermine, which was believed by Pohl and others to constitute the essential factor; and also nuclein and allantoin. But no encouraging results were obtained, and allantoin was found to produce a definite increase in the growths. Thinking that in all probability the factor must be a chemical one, and due to some perverted metabolism of the body, when Holst and Frolich, and others, first directed attention to the " deficiency diseases," he came to the conclusion that one might obtain some useful result by utilizing the outcome of that work. Dr. Hopkins, of Cambridge, with whom he had had numerous conversations on the matter, had found that by removing some definite nutritive factor from food, something which was alrnost inappreciable in amount (as in the case of the substance present in an extract of rice polishings, the absence of which gave rise to the disease known as beriberi), it was possible to produce an enormous difference in the nutrition of the body, especially in young animals. What, therefore, he (Dr. Copeman) desired to see carried out on a more extensive scale was the trial of a diet from which those bodies termed vitamines by Funk, but for which the term " trephones" F-29 would, perhaps, be more appropriate, had been excluded, because it was found that whereas their presence had a great effect on the growth of young and embryonic tissues, they had but little effect upon those of older animals. In cancer as met with in the human subject those two conditions were combined; there were the adult tissues of the body of the host which were not increasing to any extent now, whereas there were also the young and rapidly growing cells of the cancer. Therefore there was some prima facie suggestion that one might be able to obtain a differential action on the cancer cells as opposed to that on those of the body generally. And evidence was now available that that was, to some extent, the case, for already they had had certain cases under treatment at St. Pancras Infirmary where, however, at one stage of the work they unfortunately included in the dietary certain substances (not then understanding the details of the problem entirely) which subsequently proved to contain these " trephones " in considerable amount. Previous to this the Medical Superintendent was definitely of the opinion that a certain amount of improvement was obtained; but whether and to what extent that would be found to be so when a large number of patients came under treatment remained to be seen. But there was obviously reasonable ground for attempting the method on a larger scale than, up to the present, had been practicable; and he was much indebted to Dr. Horder for his promise of facilities at the Cancer Hospital to enable it to be put to an exhaustive test in practice.
Professor A. S. F. GRJNBAUMI: The remarks which I wish to offer concern the treatment of new growth by means of serum and of vaccine. Some nine years ago I tried the serum from a mare affected with epithelioma of the vulva on a human case of uterine cancer. There was a very marked reaction and each injection was followed by a rigor. The uterus became much more movable and could have been operated on if the patient had consented. When she first came into the Poor Law Infirmary it was absolutely fixed. I have also tried the effect of the serum of cows inoculated with human mammary cancer on human cases of cancer of the breast, but without effect. More recently, Dr. Helen Griinbaum and I have tried certain other sera, with which we were led to experiment from the following considerations.
We found that rats affected with inoculated rat sarcoma, were abnormally sensitive to cobra venom and that it was not possible to immunize that against this venom. We deduced from this that
